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Hypocalcaemia has been reported as a reaction to pho-
totherapy in premature and term newborns [1, 2, 3]. It has
been suggested that phototherapy reduces melatonin se-
cretion and this may induce hypocalcemia. [4, 5]. Vitamin
D has no role in the pathogenesis of phototherapy induced
hypocalcemia [6, 7].
Whether this hypocalcaemia is a consequence of in-
creased urinary calcium excretion is undetermined. The
aim of this study was to evaluate UCa/UCr in icteric
neonates before and during phototherapy.
Between May and October 2001, 50 breastfed icteric
neonates with (n=27; group A) and without (n=23; group
B) indication for phototherapy were included in our pre-
liminary study. The survey was approved by the ethics
committee of Kashan University and informed consent
was given by all parents. Neonates who needed antibiotic
therapy or blood exchange were excluded. Indication for
phototherapy was a serum bilirubin concentration of
15 mg dL1. Continuous phototherapy was used for
treatment. Spot urine samples were collected for all
neonates at the beginning of the study and for group A a
second spot sample was collected 24 h after start of
phototherapy. Calcium and creatinine were measured and
UCa/UCr ratio (mg mg1) was determined. Serum calci-
um was not measured. Hypercalciuria was defined by a
ratio >0.85 [8]. We used Student’s t-test to compare
means, the nonparametric Chi-square for frequencies, and
the Pearson test for correlation. A value less than 0.05 was
considered significant.
As shown in Table 1, the mean gestational age and
weight was no different between the two groups. Group B
was younger and had a lower serum bilirubin concentra-
tion and a lower Uca/Ucr ratio. In Group A, the median of
urinary calcium excretion did not differ before and after
phototherapy. Using a Uca/Ucr>0.85 as the definition of
hypercalciuria, 6 out of 27 icteric cases had a value above
the cut off point during phototherapy. This difference was
shown to be statistically significant by the nonparametric
Chi-square test (P=0.003).
The Uca/Ucr ratio during phototherapy was lower if
body weight was 2.5 kg and gestational age was <37
weeks (P<0.05).
Urine calcium excretion in the first week of life is
correlated inversely with gestational age and directly with
urine sodium excretion. In addition, glomerular filtration
rate, urinary cAMP, and potassium may affect calcium
excretion [9, 10].
Increased vasoactive intestinal peptides (VIP) in in-
fants under phototherapy may be the cause of intestinal
water and electrolyte secretion [11]. VIP lead an to in-
crease in renal vascular resistance and fractional sodium
excretion. Reabsorption of calcium in the proximal tubule
and loop of Henle is sodium-dependent. Thus, natriuresis
affects urinary calcium excretion. VIP and natriuresis
were not investigated in our preliminary study.
We cannot currently identify the reason for increased
urinary Ca excretion before phototherapy in Group A and
the increase of Uca/Ucr during phototherapy. A more
complex, controlled study has been designed to solve
these questions.
In conclusion phototherapy might increase urinary
calcium excretion in infants so a further investigation
should be conducted on more newborns.
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Table 1 Clinical and laboratory
data of neonates with (group A)
and without (group B) indica-
tion of phototherapy
Group A Group B P value
n=27 n=23 (A vs B)
Gestational age (wks)a 38.45 (€2) 37.4(€1.9) NS
Male/female 15/12 14/9 NS
Age (day)a 6.1 (€3.3) 3.7 (€2.5) 0.008
Weight (g)a 2963 (€579) 3000 (€797) NS
Bilirubin (mg dL1)a 17.73 (€4.11) 10.22 (€2.69) 0.001
Before Pht During Pht
Uca (mg dL1)b 4.75 (1.215.5) 4 (138) 2 (0.520) 0.01
Ucr (mg dL1)b 25.75 (7101) 22 (1.280) 53 (6.6120) 0.01
Uca/Ucr (mg mg1)b 0.17 (0.010.83) 0.17 (0.027.33) 0.03 (00.25) 0.001
Uca/Ucr>0.85 (n) 0 6c 0 0.003
a Mean (€SD)
b Median (range)
c P< (before compared with after Pht)
Pht=Phototherapy
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